Objective: To find factors related with delayed diagnosis of pulmonary tuberculosis in patients presenting to the hospitals of Rawalpindi.
INTRODUCTION
Tuberculosis is a major health problem worldwide. TB is the second most common cause of infection related deaths in human beings, preceded only by Human Immunodeficiency Virus (HIV) infections [1] . Despite the exhaustive strategies of World health organization for controlling this disease, millions of people is still infected annually [2] . It is estimated by WHO that 9.6 million people fell ill with tuberculosis in 2014 but only 6 million out of them reported to WHO during this time, anticipating that the other 37% cases either went undiagnosed or unreported [2] . Early diagnosis of tuberculosis can reduce the mortality associated with this disease [3] . Whereas delayed diagnosis, is not only associated with increased mortality but also with the increased risk of transmission of disease to the noninfected individuals [4] .
According to a survey conducted in 2015, Pakistan ranks fifth amongst the TB high-burden countries worldwide [5] . World Bank reports an annual prevalence of tuberculosis in Pakistan to be 270 per 100,000 population in 2014. This is more than its neighboring countries; India, Iran and Afghanistan where prevalence is 167, 22 and 189 per 100,000 population respectively [6] . After the introduction of National Tuberculosis control program in Pakistan, the treatment [7] .
Various factors have been noted that contribute to the delayed diagnosis of this chronic infection in various parts of the world. These factors include place of residence of the patient, level of education, waiting time of patients at health care facility, place of consultation etc. [8] . A study conducted previously in Rawalpindi has concluded that age and profession of the subjects contribute to the delayed diagnosis of Tuberculosis [9] . In a study conducted in Karachi living in suburbs, lack of trust on low-cost services, diagnosis in health facilities not belonging to the National TB program, visiting many health care providers before diagnosis, inadequate knowledge regarding the disease and poor satisfaction with care were factors related to high total delay in diagnosis [7] .
The current study is carried out at five tertiary care hospitals of Rawalpindi to assess the factors related to patients or health care system which cause delayed diagnosis of this deadly but treatable disease. Patients of pulmonary tuberculosis of both genders with age above 15 years with or without extra-pulmonary tuberculosis under antitubercular chemotherapy were included in the study. Non-consenting patients, Immunocompromised patients, patients on immunosuppressant drugs, patient undergoing cancer chemotherapy or radiotherapy and patients with asthma or COPD were excluded from the study. Patients who were receiving anti-tubercular therapy after relapse of tuberculosis or treatment failure were also excluded from study.
METHODS

After
A structured questionnaire in the national language was made after detailed literature review including the World Health Organization report of 2003-2004 on factors contributing to delayed diagnosis of tuberculosis in Eastern Mediterranean region. The questionnaire covered socio-demographic aspects, knowledge about tuberculosis of patients and various factors speculated to cause the delay in diagnosis. All interviewers were briefed and trained before the data collection to streamline the process.
To assess the duration of delay from onset of symptoms to the diagnosis of TB, total delay was broken down in two categories. Patients delay was defined as the time (in days) after onset of symptoms to the first encounter with any health care provider. Health system delay is taken as time lapsed (in days) after the encounter with health care facility to the diagnosis of tuberculosis. Patient's records were checked. If records were not available, delays were directly asked from the patient. To minimize the recall bias, patients were asked these questions at least twice [8] .
Data obtained from the patients was compiled using the statistical software for social sciences version 21. Age, gender, occupation, education, marital status, monthly income, residence, knowledge about TB, perception about TB, BCG vaccination, treatment before diagnosis, first healthcare facility visited after onset of symptoms, no. of encounters with healthcare facility before diagnosis, self-realization of patient about delayed diagnosis, being dependent on family members for visiting healthcare facility, transportation issue to healthcare facility, financial problems of patients, thinking that disease will go on its own, familiarity with symptoms of TB, active smoking, place of diagnosis and smear status were considered as potential factors associated with delayed diagnosis. Univariate analysis was done with chi-square test to find significant factors related with delay. To test the independence of the factors related with more than mean patient and healthcare delay in diagnosis for TB, the significant variables on univariate analysis (p < 0.05) were entered into a multivariate logistic 
RESULTS
Out of total one hundred and ninety subjects 41.1% were males and 58.9% were females. Patients delay and healthcare delay was assessed. Mean total delay was 114.48 days whereas median total delay was 53.5 days. Mean patient delay was 33.25 days and mean health care delay was 81.23 days. Univariate analysis of potential factors related to delay in diagnosis and mean corresponding patient and healthcare delay is given in Table 1 . Illiteracy, unemployment, rural residence, no knowledge of TB and smear negative status was some of the factors related with delayed diagnosis. On multivariate analysis unemployment was related to significant patients delay in diagnosis whereas less no. of encounters with healthcare facility, smear negative TB and patients selfrealization about delayed diagnosis was related to healthcare delay (Table 2) .
DISCUSSION
Pakistan is a middle-income country with a high prevalence of tuberculosis [6]. Our study aimed at finding the factors associated with the delayed diagnosis of this deadly but curable disease in a cosmopolitan city of Pakistan with numerous public and private sector tertiary care hospitals. Previously a similar study was conducted in Rawalpindi but it was limited to the patients presenting in National Tuberculosis Centre, so we planned this study in five tertiary care hospitals of the city to broaden the spectrum of patients and reduce the bias. A total median delay of 56 days was reported in a local study done in recent past, which is consistent with our findings [9] . Delays in the diagnosis of TB are quite less in other populations of the world. An African study showed the mean and median delay of 45 days and 100.43 days respectively [8] . Another similar study from our neighboring country China had reported much shorter median delay of 36 days [10].
Mean patients delay and median patient delay was 33.25 and 14 days respectively. This is consistent with the findings of Lusignani et al, who reported a 30-day mean patient delay [8] . The major limitation of our study is that it was not a prospective study so we cannot hypothesize that delayed diagnosis was really the consequence of the factors found significant in the study. The sample size and use of selfadministered questionnaires pose methodological issues as well. The findings cannot be generalized as this was not a population based study. A specific group of patients in five tertiary care hospitals were targeted instead of a randomized sample of all TB patients at various hospitals of Pakistan. We suggest further studies on a broader based and a more representative sample size using standardized tools in subsequent studies on the subject.
Conclusion: This study shows that there is a long delay in the diagnosis of pulmonary tuberculosis in our country. Unemployment is main factor related to patient delay. Improving TB knowledge and socio-economic status of individuals may help in the earlier diagnosis. Adequate training of healthcare workers in diagnosing smear negative TB and improvement in health care services may also help to reduce the long healthcare delays.
